Maladaptive remodeling of pulmonary artery root autografts after Ross procedure: A proteomic study.
Pulmonary autograft root dilatation is the major long-term complication after Ross procedure and the leading cause for reoperation. However, the mechanisms underlying dilatation remain to be elucidated. This study analyzed the proteomic changes seen in the dilated pulmonary autograft compared with normal pulmonary artery and aorta tissues. Pulmonary autograft surgical samples were taken from 9 consecutive patients (mean age 37 ± 14; 15-51 years) with mean diameters of 5.2 ± 0.5 cm (4.6-5.8 cm) reoperated 8 to 16 years after Ross procedure. Control pulmonary artery and aorta samples were from 7 age- and sex-matched cardiac donors. Tunicae mediae from all samples were processed for proteomic analysis via 2-dimensional electrophoresis, matrix-assisted-laser-desorption-ionization-time of flight/mass spectrometry, and bioinformatics. The thus-identified putatively relevant proteins were validated via Western immunoblotting. Pulmonary autograft proteome features differed markedly from control pulmonary arteries, since proteins related to focal adhesions (eg, paxillin), cytoskeleton (eg, vimentin), and metalloprotease-regulating proteoglycans (eg, testican-2) were significantly up-regulated, whereas significant decreases occurred in microfibril-associated glycoprotein1, which controls elastic fiber buildup. Profound changes also occurred in cell-signaling proteins, ie, increases in soluble Jagged-1 fragment and ectodysplasin-2 receptor, and decreases in Notch-1 intracellular domain fragment. Moreover, pulmonary autograft expression levels of Paxillin, Vimentin, Jagged-1 fragment, and Notch1 intracellular domain fragment also differed from those of control aorta. This study provides the first description of the specific proteomic features of dilated pulmonary autograft tunica media, which separate them sharply not only from those of control pulmonary artery and aorta but also of aortic aneurysms. These findings suggest that dilated pulmonary autografts undergo a unique maladaptive remodeling process deserving further investigation.